In New Zealand, rugby is not only the national sport: it also has the highest injury rate of all major sports'.
Because rugby union has high participation levels as well as a high injury rate, this sport results in more hospitalizations, visits to the accident and emergency departments of hospitals, and claims to the Accident Rehabilitation and Compensation Insurance Corporation (ACC) than any other sport2.
There has already been research into rugby injuries in New Zealand3-6. Specific injuries such as spinalcord injury7, dento-facial injury8 9 , shoulder injury'0 and quadriceps haematoma"l have received particular attention. Some preventive strategies have been suggested'2-14, and certain interventions implemented and evaluated '5'16 The Rugby Injury and Performance Project (RIPP) is using a prospective cohort design to study rugby union players in Dunedin, New Zealand. This project will attempt to identify risk factors and protective (©) 12 months that either required medical treatment or caused the player to miss at least one scheduled game or team practice. In addition, any non-rugby-related injuries experienced in the previous 12 months that required medical treatment were recorded. Players were also asked about current injuries which interfered with their ability to train for rugby, and any chronic injury problems which necessitated special protective precautions during play. Other questions in this section addressed the players' experiences of playing with injury.
Descriptive and comparative statistics are presented. Statistically significant differences between groups were determined at the P < 0.05 level. All RIPP data are managed and analyzed using PC/SAS software8.
Results
A total of 350 completed questionnaires were obtained from 92 female and 258 male rugby players. Only three people failed to complete the injury experience section of the questionnaire. A further 50 players (mainly women) had not played rugby in the previous 12 months, so many of the rugby-specific injury questions were not applicable to them. By far the most common types of rugby injury were sprains, strains and other soft-tissue injuries ( Figure  2 ). The most common site of injury was the ankle, with sprained ankles being the most common injury, accounting for 14% (n = 81) of all rugby-related injuries reported (Table 2) . Twenty-nine closed head injuries, or concussions, were reported.
Those who had played organized rugby before the 1993 season were far more likely to have reported at least one injury, either rugby-related or not, in the previous 12 months (86.6%) than those who had never played organized rugby (33.9%) (x2 = 76.49, P < 0.001). Over half (61%) of the RIPP cohort had had no medically treated injuries in the previous year other than rugby-related ones. The number of non-rugby injuries reported ranged from 0 to 6. A total of 208 injuries were reported by 135 players, with an average of 1.5 injuries each.
The most common sites of non-rugby injury were the same as for rugby injuries: ankle (15%), wrist, hand and fingers (15%), knee (13%), shoulder and collarbone (12%), and back (11%). As with rugby injury, the most common types of non-rugby injury were sprains, strains, and other soft-tissue injury, accounting for two-thirds of the non-rugby injuries reported.
Of the 338 players who answered the question about current injuries affecting their ability to train, 99(29%) reported such an injury. The 108 current injuries reported included 19 knee injuries (18%), 14 ankle sprains (13%), and 12 shoulder injuries (11%). In response to a question about chronic (long-term) injuries or conditions that required the use of special safety gear such as strapping, thermoskin support sleeves or headgear, 77 (24%) players reported such an injury. The chronic injuries described included 22 head injuries, accounting for 28% of all the chronic injuries reported. Ankle and knee injuries accounted for 16% and 18%, respectively, of the chronic injuries. A total of 42% of the cohort reported either a current injury, a chronic injury, or both at preseason.
Of those who played rugby in the 1992 season, 150 (55%) reported missing at least one game due to injury. Thirty-one players (12% of those who trained in the off-season) reported suffering an injury during the off-season that caused them to miss at least two off-season training sessions. Thirty players (11% of those who had started pre-season training with their club) said they had missed at least two scheduled rugby team practices due to injury since the beginning of club pre-season training.
The RIPP cohort data indicate that it is something of a myth that rugby is a game played with no protective equipment. Although no equipment is required, the vast majority of those who had played rugby during the study period reported using some form of protective equipment (96%). Figure 3 shows that the most common type of protective equipment was a mouthguard, used by 85% of those who had played in the previous year. Over half of the players used strapping (65%) and grease (60%). Grease is used by the players to prevent grazing and abrasions from contact with the ground as well as with other players.
The most common reasons given for using protective equipment were to prevent injury (57%) and because of a previous injury (53%). Medical advice was cited as a reason for using protective equipment by 21% of the RIPP players who used protective equipment. Players could indicate more than one reason for using protective equipment.
Strapping was widely used by the RIPP players to provide support and stabilization of body parts at high risk for injury. For those who had played rugby in the previous season, ankles were medic provided the strapping service for 24% of the players. Many players used a variety of sources to provide their strapping, and indicated that they used whoever was available and convenient.
Over a third (37%) of those who had played organized rugby before reported that they had used some sort of medication or physiotherapy to make it possible to play rugby while recovering from an injury. The most common treatment used was ultrasound (Table 3) . Although most players (95%) reported no difficulties in obtaining medical advice for their sporting injuries, two of every five players (39%) reported that they had played rugby against medical advice at some time in their careers.
Discussion
Rugby may be considered as the archetypal bodycontact sport. Played typically by vigorous young pe 3ple, it includes the skills of tackling. scrummaging. mauling and lineout play for which the game is popularly known. Such contact phases of play are associated with the identified pathomechanics of injury. These phases implicate extrinsic forces which are commonly associated with soft-tissue contusions, joint strains, fractures, dislocations, lacerations, grazes and head or spinal injury'9. head and lower limb predominate in these studies and sprains and strains are the most common type of injury reported, followed by fractures. Although the proportion of head injuries reported by the RIPP cohort is lower than in the studies based on hospital and A&E data, they are of great concern, especially because of the high number appearing as chronic injuries. The differences in injury patterns reported in the RIPP may reflect the greater severity level of injuries treated at hospitals and A&Es. The RIPP was designed to capture injuries across a wide spectrum of severity levels, including relatively minor ones, if they interfered with the players' ability to participate in their sport. The trend of the forwards in this study being injured more than backs, even though not statistically significant, is consistent with the work of Dalley et al. 20 .
As a consequence of the extrinsic injuries associated with rugby, a significant number of players can be expected to carry the lingering consequences of previous trauma into the following season. This is apparent in the RIPP pre-season data, suggesting that players are keen to return for trial games and selection opportunities despite inadequate rehabilitation. It is reasonable to assume that players are unwilling to jeopardize selection by identifying 
